08/12/2005 15:53 TLC 51495413S6 SMART S BIGGAR @|006/028 

AppHcaiion No. 1 0/733»325 Patent 
Reply to Office Action m&iled M&y 12, 200S Attorney Docket No. 86200-1 1 



1. AMENDMENTS TO THB P^L^Il^yS 

Please find below a listing of claims that ^vill replace all prior versions, and listings, of claims 
in the application: 

1. (original) An apparatus for treating a substrate sensitive to electromagnetic radiation, 
comprising; 

a) a first mask for conditioning a first beam of electromagnetic radiation and 
producing a first conditioned beam of electromagnetic radiation; 

b) a second mask for conditioning a second beam of electromagnetic radiation 
and producing a second conditioned beam of electromagnetic radiation; 

c) the first and the second conditioned beams of electromagnetic radiation being 
characterized in that; 

i) ivhen they are directed toward the substrate sensitive to 
electromagnetic radiation, a treatment area of the substrate sensitive to 
electromagnetic radiation is exposed to electromagnetic radiation; 

ii) the first and the second conditioned beams of electromagnetic radiation 
interact to create an interference pattem over a limited portion of the 
treatment area. 



2. (currently amended) An apparatus as defmed in claim [[1]] 33, wherein the first and 
the second conditioned beams of electromagnetic radiation induce an index of 
refiraction change in the substrate sensitive to electromagnetic radiation, wh e r e in th e 
tr e atm e nt ar e a has two pQrtiono> a firot portion and a s e oond portion, th e p e oond 
portion corresponding to th e limited portion, t he index of refi'action of the substrate 
sensitive to electromagnetic radiation being modified differently over the first portion 
than over the second portion. 
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4. 



5. 



6. 



7. 



8. 



(original) An apparatus as defined in claim 2» wherein the index of refraction is 
altered substantially unifonnly over the j5rst portion. 

(currently amended) An apparatus as defined in claim [[4]] h wherein the index of 
refraction is altered in a non-uniform manner over ihe second pordon. 

(original) An Etpparatus as defined in claim 4» wherein the substrate sensitive to 
electromagnetic radiation is a waveguide. 

(original) An apparatus as defined in claim 5, wherein the index of refiraction changes 
periodically over the second portion. 

(original) An apparatus as defined in claim 6, wherein the second portion forms a 
Bragg grating. 

(original) An apparatus as defined in claim 7, wherein the Bragg grating has an 
^odization. 

(original) An apparatus as defined in claim 8, wherein the apodization is a Gaussian 
apbdization. 

(original) An apparatus as defined in claim 9, wherein the index of refi-action is 
altered substantially uniformly over the first portion to forni a base value, the 
Gaussian apodization being symmetrical on either side of the base value. 

(original) An apparatus as defined in claim 10, wherein the waveguide defines an 
electromagnetic radiation propagation axis, the Gaussian apodization forming an 
amplitude profile of the Bragg grating along the electromagnetic radiation 
propagation axis. 
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13. 



14. 



15. 



16. 



17. 



18, 



19. 



(original) An apparatus as defined in claim S» wherein the waveguide is an optical 
fiber. 

(original) An apparatus as defined in claim 12, wherein the first beam of 
electromagnetic radiation and the second beam of electromagnetic radiation belong to 
different dif&active orders to create the interference pattem. 

(currently amended) An apparatus as defined in claim 13, comprising a source of 
electromagnetic radiation from which is derived are derivable the first and the second 
beams of electromagnetic radiation. 

(original) An apparatus as defined in claim 14, comprising a difiBractive mask 
subjected to exposition of electromagnetic radiation by the source of electromagnetic 
radiation to produce the first and the second beams of electromagnetic radiation. 

(currently amended) An apparatus as defined in claim 1S» including an optical system 
to focus the first and the second conditioned beams of electromagnetic radiation 
toward the optical fiber. 

(original) An apparatus as defined in claim 1 6, wherein said source of electromagnetic 
radiation is coherent. 

(original) An apparatus as defined in claim 17, wherein the coherent electromagnetic 
radiation is a UV laser. 

(original) A substrate sensitive to electromagnetic radiation having an index of 
refraction modified by the apparatus defined in claim 1. 

(currently amended) A method for inducing a modification of the index of refraction 
of a substrate sensitive to electromagnetic radiation, comprising; 
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22. 



23. 



24. 



25. 



a) conditioning i^vith a first mask a first beam of electromagnetic radiation and 
producing a first conditioned beam of electromagnetic radiation; 

b) conditioning with a second mask a second beam of electromagnetic radiation 
and producing a second conditioned beam of electromagnetic radiation; 

c) directing the first and the second conditioned beams of electromagnetic 
radiation toward the substrate sensitive to electromagnetic radiation to expose 
a treatment area of the substrate to [[to]] electromagnetic radiation; 

d) the first and the second conditioned beams of electromagnetic radiation 
interact to create an interference pattern over a limited portion of the treatment 
area. 

(currently amended) A method as defined in claim [[20]] £1, wherein th e tr e atm e nt 
ojoft hcu) two poitionD^ a firot portion and o o e oond portion, th e second porrion 
corr e spondlng - to - tho limitod pogtk>n y the index of refraction of the substrate sensitive 
to electromagnetic radiation [[being]] is modified differently over the first portion 
than over the second pordon. 

(original) A method as defined in claim 21 » wherein the index of re&action is altered 
substantially uniformly over the first portion. 

(original) A method as defined in claim 22» wherein the index of refraction is altered 
in a non-uniform manner over the second portion. 

(currently amended) A method as defined in claim [[22]] 23» wherein the substrate 
sensitive to electromagnetic radiation is a waveguide. 

(original) A method as defined in claim 24, ^\ilerein the index of refraction changes 
periodically over the second portion. 

(original) A method as defined in claim 25, wherein the second portion forms a Bragg 
grating. 
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21. (original) A meThod as defined in claim 26, wherein th« Bragg grating has an 
apodization. 

28, (original) A method as defined in claim 27, wherein fhe apodization is a Gaussian 
apodization. 

29. (original) A method as defmed in claim 28| wherein the index of refraction is altered 
substantially uniformly over the first portion to form a base value, the Gaussian 
apodization being symmetrical on either side of the base value, 

30« (original) A method as defined in claim 29, wherein the waveguide defines an 
electromagnetic radiation propagation axis, the Gaussian apodization forming an 
amplitude profile of the Bragg grating along the electromagnetic radiation 
propagation axis. 

3 1 . (original) A method as defined in claim 24, wherein the waveguide is an optical fiber. 

32. (original) A method as defined in claim 31, wherein the first beam of electromagnetic 
radiation and the second beam of electromagnetic radiation belong to different 
dif&active orders to create the interference pattern. 

33. (currently amended) A method as defined in claim 32, comprising providing a source 
of electromagnetic radiation from which is derived the first and the second beams of 
electromagnetic radiation. 

34. (currently amended) A method as defined in claim 33, comprising providing a 
diffractive mask exposed to electromagnetic radiation by the source of 
electromagnetic radiation to produce the first and the second beams of 
electromagnetic radiation. 
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36. 



37. 



38. 



39. 



(currently amended) A method as defined in claim 34, including p^vF^^^'^B an optical 
system to focus the first and the second conditioned beams of electromagnetic 
radiation toward the optical fiber. 

(original) A method as defined in claim 3S» wherein said source of electromagnetic 
radiation is coherent. 

(orlgltial) A method as defined in claim 36, wherein the coherent electromagnetic 
radiation is a UV laser, 

(original) A substrate sensitive to electromagnetic radiation processed by the method 
defined in claim 20. 

(withdrawn) An apparatus for inducing a modification of the index of refraction of a 
substrate sensitive to electromagnetic radiation, said apparatus comprising: 

a) an optical system for generating a first beam of electromagnetic radiadon and 
a second beam of electromagnetic radiation different from the first beam of 
electromagnetic radiation; 

b) said optical system establishing a first propagation path for the first beam of 
electromagnetic radiation and a second propagation path for said second beam 
of electromagnetic radiation^ said first and second paths causing the first and 
the second beams of electromagnetic radiation to converge toward the 
substrate sensitive to electromagnetic radiation and expose a treatment area on 
the substrate to electromagnetic radiation, the first and the second beams of 
electromagnetic radiation interacting to create an interference pattem over a 
limited portion of the treatment area« 

(withdrawn) An apparatus as defined in claim 39, wherein the treatment area has two 
portions, a first portion and a second portion, the second portion corresponding to the 
limited portion, the index of refraction of the substrate sensitive to electromagnetic 
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42. 



43. 



44. 



45, 



46. 



47. 



radiation being modified differently over the &st portion than over the second 
portion. 

(wdthdrawn) An apparatus as defined in claim 40» wherein the index of reiraction is 
altered substantially uniformly over the first portion. 

(withdrawn) An apparatus as defined in claim 41, wherein the index of refiractlon Is 
altered in a non-uniform manner over the second portion. 

(withdrawn) An apparatus as defined in claim 42, wherein the substrate sensitive to 
electromagnetic radiation is a waveguide. 

(withdrawn) An apparatus as defined in claim 43 » wherein the index of refraction 
changes periodically over the second portion. 

(withdrawn) An apparatus as defined in claim 44. wherein the second portion forms a 
Bragg grating. 

(withdrawn) An apparatus as defined in claim 45, wherein the Bragg gratmg has an 
apodization. 

(withdrawn) An apparatus as defined in claim 46, wherein the apodization is a double 
Gaussian apodization. 

(original) A method for inducing a modification of the index of refraction of a 
substrate sensitive to electromagnetic radiation, said method comprising: 

a) generating a first beam of electromagnetic radiation and a second beam of 
electromagnetic radiation different fi-om the first beam of electromagnetic 
radiation; 

b) directing the first and the second beams of electromagnetic radiation toward 
the substrate sensitive to electromagnetic radiation to expose a treatment area 
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50. 



51. 



52. 
53. 



54. 



on the substrate to electroznagnettc radiation, the first and the second beams of 
electromagnetic radiation interacting to create an interference pattern over a 
limited portion of the treatment area, 

(original) An apparatus as defined in claim 1, wherein the first and the second 
conditioned beams of electromagnetic radiation induce a predetermined gaseous 
profile in the substrate. 

(original) An apparatus as defined in claim 49, wherein the gaseous profile is a 
hydrogen profile. 

(original) An apparatus as defined is claim 1, wherein said first mask imparts a first 
cross-sectional shape to the first beam of electromagnetic radiation* said second mask 
imparts a second cross-sectional shape to the second beam of electromagnetic 
radiation, the first cross-sectional shape being different from the second cross- 
sectional shape. 

(original) An apparatus as defined in claim 51, wherein said first mask imparts a 
phase shift to the first beam of electromagnetic radiation. 

(new) An appeiratus as defined in claim 1, wherein the treatment area has: 

a first portion exposed to only one of the first and the second conditioned 
beams of electromagnetic radiation; and 

a second portion exposed to both the first and the second conditioned beams of 
electromagnetic radiation, the second portion being the limited portion. 

(new) An apparatus as defined in claim 53, wherein the second portion is surrounded 
by the first portion. 

(new) A method as defined in claim 20, wherein the treatment area has: 
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56. 
57. 

t 

1 
I 



58. 

59. 



a first portion exposed to only one of the first and the second conditioned 
beams of electromagnetic radiation; and 

a second portion exposed to both the first and the second conditioned beams of 
electromagnetic radiation, the second portion being the limited portion. 

(new) A method as defined in claim 55, wherein the second portion is surroimded by 
the first portion. 

(new) An apparatus for creating a grating on an optical waveguide^ said ^>paratus 
comprising an optical system adapted to: 

generate a first beam of electromagnetic radiation having a first cross-sectional 

area; 

generate a second beam of electromagnetic radiation having a second cross- 
sectional area different from the first cross-sectional area; and 
direct the first beam of electromagnetic radiation and the second beam of 
electromagnetic radiation toward a portion of the optical waveguide such that 
the first beam of electromagnetic radiation and the second beam of 
electromagnetic radiation interact and create a gratitig at tiie portion of the 
optical waveguide. 

(new) An apparatus as defined in claim 57, wherein the grating is a Bragg grating. 

(new) A method for use in creating a grating on an optical waveguide, said method 
comprising; 

generating first and second beams of electromagnetic radiation having 
different cross-sectional shapes; 

directing the first and second beams of electromagnetic radiation toward a 
treatment area on the optical waveguide to induce in the optical waveguide an 
index of refraction change. 
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60. (new) A method as defined in claim 59, wherein the first and second beams of 
electromagnetic radiation partially overlap in the treatment area. 



61. (new) A method as defined in claim 60> wherein the first and second beams of 
electromagnetic radiation induce a non-linear index of refraction change. 

62. (new) An apparatus for use hi creating a grating on an optical waveguide^ said 
apparatus comprising an optical system for: 

generating first and second beams of electromagnetic radiation: 

directing the first and second beams of electromagnetic radiation toward the 

optical waveguide; 

the first and second beams of electromagnetic radiation affecting respective 
portions of the optical waveguide that overlap one another and induce an index 
of refi-action change in the optical waveguide. 

63. (new) An apparatus as defined in claim 62, wherein the index of refiraction change 
varies non-linearly on the optical waveguide. 

64. (new) An apparatus as defined in claim 63» wherein the index of refiaction change 
forms a Bragg grating. 

65. (new) An apparatus for use in creating a grating on an optical waveguide, said 
apparatus comprising an optical system for: 

generating first and second beams of electromagnetic radiation; 
conditioning and directing the first and second beams of electromagnetic 
radiation toward a treatment area of the optical waveguide to cause the first 
and second beams of electromagnetic radiation to interact and induce a non- 
linear index of refraction change over the treatment area. 

66. (new) An apparatus as defined in claim 65, wherein the non^Iinear index of refraction 
change creates a Bragg grating* 
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67. (new) A method for use in creating a grating on an optical waveguide, said method 
comprising: 

generating first and second beams of electromagnetic radiation; 
conditioning and directing the first and second beams of electromagnetic 
radiation toward a treatment area of the optical waveguide to cause the first 
and second beams of electromagnetic radiation to interact and induce a non- 
linear index of refraction change over the treatment area. 
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